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(57) Abstract 

A photocatalyst-carrying structure comprising a photocatalyst layer, a carrier and an adhesive layer present 
between the photocatalyst layer and the carrier, wherein the adhesive layer is made of a silicon-modified resin, a 
polysiloxane-containing resin or a colloidal silica-containing resin and the photocatalyst layer is made of a composite 
comprising a metal oxide or hydroxide gel and a photocatalyst; and a photocatalytic coating material for producing 
the above structure, comprising a silicon compound, at least one metal oxide or metal hydroxide sol, and at least one 
photocatalyst powder or sol. 
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T±IB^»l©^®fc^^ L> 1 0 0 °CT' 6 0 L X ftt&mfeft il 7 X t L 
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umm 7 5 7,mmm 

nmmi 4-c&mit:mmmi&m%*i/i,>-4 v7n'<s (50/50 
) i^TOtti5ii%cf^j;9^Lfc 0 zv^m-mmzTi-ixz ^ 

(*) isiE - if v 7 xmmm s a s - 0 3 0. 0 g/ m 2) 

*&mm\z±i?T®w&, 1 0 o°cti 2 oft&tikiTx^xmmfcvmwiz 

fco (Samp 1 e. 2) 

nmm 7 6 m u >x 

(#0 -a >g!iSMffl 1/>X PC#-f>^-j|/3-nc ( + ) 1. 00s 
0. 0 0 6 5 mm<D fc. -> y u ><£g 3 fii%© 7 ? >J )l - -> y n >®m* 
1 Ofi«%^W^5 + ->U>-^ v^D/NV-;b (5 0/5 0) ig&JCtf >j vn 
+ (rwbn-h (flO.IM^fy*- h 5 1) £7 * y ,],-.> y 3 ^gjjg 

k 1 0 o°ct2 oft&mitzo m-&T&}$&, ytmm 

tfU 1 0 01CT2 05JK*LT*ttttn- HSiltffll/>Xt Lfc„ (Samp 
1 e . 3 ) 

nmm 77 # y a^b t'-jumm 

5cmx5cmi:|?I^UI$lmm© (*) f >y7«SG 5 3 2 8 #'J 
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mit t-;usttjc 5/ y =1 3 m%©7 ? 'j ju- v u n >8fj]g£ 2 5 

-S* L/>-fV7 p D^V-;U (5 0/5 0) ^f&fctf 'J •> p+if > ( 
3^3- h CW) m/l-JUs- 1 ) >t- Y 5 1 ) £7 ? U i/ 'J ^ i:j(itLT 
3 0 M*%rl^ L*:7£&£N o . 7 n - ^ -T^^J L 1 0 0°CT2 0 

mix&mmt itz 0 iist&^> Jtmmmt Ltit^f ^ 2 0 ** 

|a]i;<No. 7 6D/<-3-^-^±Egifl£D^®(C^^L> 1 0 0 8 CT 2 0.£S£ 

miTiti&mtBftmmzmtzo (Sample. 4) 

HSfe^J 7 8 #iJixf;i'7^i/A 

x7f^7^;^ (3^t->tO) A4 1 Ofli:, tti&RJ*ft< 3 //i:<£5<t? 

1 0 mOiSKfc*!/- >©fl* 1 3 0 "CT-^v t* 7 Ep JijSJ L 0 C©g 
#S£Bj£$-£*:# 'J x*x;b? 4 ;l/Atc x ggftfl 7 7 T'&ffl Lfcftte&Jl©^ 
LT|5]fi|{C^7 tT7EPH£fT^ £&KJ*3 £©ttfcfc&H£^J£3 
^fc*'JxxfA7^1/A4llfc 0 ' (Sample. 5) 

-> U 'J->D + t> (n;l/3 - h (*) S^f^->U^r-h5 1) £7 

* 'J ;u- 5/ U □ LT 3 0 II^I^ U -f v^a/V-A»»T?li 

ft tLX 2 0MK£tt*i-3K:»f?Lfc«?«K^ (**) Ii/S!VDT7^^ 
-E- f i 1 terlll *«»L3lt±l/T 1 0 0tt2 0 £IB«tt LTSM 

t Ltz 0 &izz(o&mm*:&j8.isitizvD T&m7 < ^9 uss^j 7 7 t& 
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m ifrjf£mmm<DMifimwL%'(*>&&*vmfc#$ftm. 1 o salens* ±? 

Lfcftttcaat L5l*±«f TK*C 1 0 0 °CX 2 0 ftffl&m LT^/te^^- 
h VDT7^ )\>9-*mz 0 (Sample. 6) 

8 o mm®*-*, 
nm&n ix^mLtzmmmmm^^^^^-^ y-fu^j-^ (50/50 

1 t - 1 mmmmo^-xizxzfu-mmitzo 1 0 0 °ct-2 o^rn^m^., gg 
&?%vnfrmmzmmix, mmitxifis-M&itz, 1 0 o*c-e2.oaiHH£ 

*LT, #tt«*&8Lfc*Iga*-x*»fc 0 (Sample. 7). : 

8 1 !S&U>X 
($0 >§SlB^fflU>XNL 70HCCTc ( + ) 1. OOSO. 00 ( 

7 0 mm<D) i/ «J 3 >ti31i%07^ LI •> >J n l o MM% 

2> * i/ V S - 4 S J -? u J — )l ( 5 0 / 5 0 ) »tt C U •> n > (a 
yl/ d - h (£) SS| y .> ij y _ h 5 ! ) £ 7 ? 'J ;l/ - •> 'J □ > ^gg fc ft L T 2 

Ji*J&tt3tt, 1 0 0 9 CT"2 0#&&LA: o g&T&#&> ftftkttJI £ L XM 
<t*9>&dmi 5 XoHKiftf ^ i7 '/^%»fl:if *lTi 1 5%©5g®g5 

©®&££fflLT. Bit < iimStCct^^ie^gSo^ffifc^Mli^^M^L. 
1 0 01CT2 OMlLT*ttir- h|gg£fflU>X£*§*: 0 (Sample. 

8 ) 

HIS 01 8 2 
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JliatBti! (»> mfi-7->£.itil*7>t°7 (3^ HKffl) £7 cmx7 cmi: 

U>/^V^o/nV-;1/ ( 5 0 / 5 0 ) *tt £ *M •> d * * > ( n ;m - h (ffc 
) «! y f- ;p «>U ^ - h 5 1) £7? U^-v^'J 3 >tf|gK**LT 2 0 11%!^ 
U:SictiL?li±ifT8 0 *CT? 1 2 0£Mft*Lfco IST&^^ ftfck 

wumm&smi o £*%©•> y j£®s&jSii©#&T#ffc£-ti-fc#; 

°CT" 1 2 0#IHft*U #te&fiJ#rt-r Lfc 0 (Sample. 9) 



8 3 

By*** (#) h m&Z tJl^X) <D*M& (i#II'5 0 

g/m 2 ) * 7 c mx 7 c mCUD*) til U 5"Ja >£Wfi 3 M%©7? U 
■> «J 3 >®flg£ 2 5 S«%* i/ U >/-T vyn/<A-A ( 5 0 / 5 0 ) igigKtf 
y •> d * if > ( n ;b =i - h (AO S y f - ^ v U *r - Y 5 1 ) *7^'JA-J/'J3 

>WI DER8 8I^f«Lt, *7U-ML*: 0 1 0 0°CT3 0 ^^^m. 
HSS0I8 Lfc#te«*©Stt*teffl LTra«KJfc*iU 1 0 O'CT'3 0 

^#11 Cffil/j: 3 y h >*®&*mz e (S ample. 10) 

8 4 *ffl7'J > h# 'J xx-r^£«! 

h * y x7fA4ttli4tolB* H^i^cJg^S-fbott^ tof* o fc„ ( S a 
m p 1 e . 11) 
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mmm 8 5 mm (a&^n^) 
(») v>fvmi&®mMmt&s g 6 7 5 8£®ffl lt> mmms 3 <tH-© 

®&&^£fht"mte -5 C t (Dtl^&ntifeftftT'b o (Sample. 12 

) 

Hffiffll 86' 7A;tr> 

7 cmx 7 c mK#Jt> fc" LfcT;!' 5 i/CD^lC^ i/ 'J n 3 2»%CD7 

? >J ;u- •> y ^ 2 5 fi*K£W** + -> U > - -f v 7n /•? / - ;U (5 0 

/5 0) U (n^n-h (HO «|y f-;i/-> »J ^r - h 5 1 ). * 

7* y ;!/-•> y 3 >®l!§tc*f LT 3 OIiXS^Lfc»»*No. 7<D^-3- 
*-T*g*JL 1 0 0°CT*6 0#«£*LT&*J1£ Ltz a MTtt&SK ft*** 
■ 4 LTKft*-* >#W«2 0M%©flm»tt**-7*/;l>*afl:8Si£*r« 
2 0 «o«KKit-> y *'/^*jw N ISiii}Stt?W©#aT»«S 
&&(!:L;fco C <Djg$£{£ffl LT> |§J U < N o . 7 ©'<- u - * T?±E»tf Ji© 
aHKSfcfcU 1 3 01C1fl 0^R»LTJtttifi»O7AS«iLfc o (Sa- 
mple. 13) 

uttM 87x-r>bx& 

^JI0IJ 8 6 -Tf^ffl L/c&if JIig&£*-> b >->f y ^o^V (5 0/5 0 
) *«7H»mi51iXi:<i:4J:^RLfc 9 £©***«£ S U S 3 1 

6Sl!xf (JP£ 0 . 2mm) £7 cmx7 c m izty t> tz L 8**4*8* 

L5I £±tfT»»au 1 2 0°C-e2 O^^LTXr>l/xSoiIi;giI^ 

L £#»»/■©£*»«* -f * >£&7kT- 1 0«*KlcS«?Lfc*«»;:il»LSI 

*±WTHtlHc: 1 2 0°CT2 0^^ILT*«!lit^f>b7jgi L^ 0 (S 
ample. M) 
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nmm 8 8 *« 

•>l/>«i:l'J->D + t> (3;l/3- h (ft) g^f ;l/yij^r - h 5 1 ) £7 
? ij ;b- -> U 3 >®fli{=>^LT 3 0 fil%£& L -f V 7n/<y -Jlfemr-mB 
tit LT2 0MKfc<i:*J:5tf*?Lfc*ttfc, 7 cmX7 cmCttDtf Lfc* 
$ 0. 1 mm® 7 'J *fi*«i*U 3l£±tfT 1 0 0°CT6 0 IxmmM 

tLtz 0 &izz<Dmmm : £Bi$.z-&tzzf o nmm 8 6 T-&m tt^ftmm 

0 0°CT6 0#£®lT> 3ttt»attyj*St L/Ho (Sample.. 

15) 

nmm 8 9 iv* > k 

1 5mmM^) T - 1 2 (* 7 'f h) ©"H 8 0 0 mmi^£ 7 0 0 mm©7.7 •/ 
h %m<Ott L, ->'J3 >^fl"fi 3 il%©7? U •> y 3 >®m* 2 5 fi*% 
dWt * * •> u > - * v 7 n /< y - ;b (5 0/5 0) 8 £ # y s> d * :/ (a 

;b n - h (*ic) m y f - ^ •> y y - k 5 1 ) ^ 7 * y ju - •> 'j n y mm l t 3 
0 nm%m& Ltzfe&z, mmm^mxm cm Kx^u-tf-w 1 d e r 8 8 

iTx^l/-i*Lfc, 1 2 0'Ct2 0££g|&> H;M8 6Tffifl!Lfcjfett«t 
■ * >&»7kTHJB££W« 8 fifi%JCte Ji5*RL fc*tt*ttfli 

Lt, 0*Cx;/l/-&gL;fco 1 2 0°CT"2 0 ftm&lgi L Tftj5£&£fi& L 
7? > K£f#fc 0 (Sample. 16) 

1I« 9 0 7 'J > h □ ^ 

7 c mx 7 c mCtD&rtf Lfc?*:*:^* (#) fi*f)?K(2. 5 mm!) 7 
•J > h 6fii:> •> 'J ^ >#g 3 1i%©7^ U Jl- •> y 3 2 51i%t 

5 1 • 
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\sy--i vzfas<; -)i ( 5 0/5 0 ) j§&<c# y (u;i/ 
=>- h -CflO f-;U-> 'J * - h 5 1 ) ^7)iJ;b-y'Ja >»fllK*t Lt 3 0 
fi«KS£LfcS«*N o. 7^<-3-^-ti^L l 0 0°CT3 0#&*£L 
T««fJIi L* 0 ISTt^I, ftM&Hi Lttftf^ >£W«2 0*M% 

U<No. 7 <ZV<-3-*T±i5&#JI©^®JCg:fr U 1 0 0°CT3 0M1 
LT3tettfcfift7»J > h£fi£ Lfco (Sample. 1.7) 

HM9 1 

£gj£$l 9 0 Tfffiffl Lfcmmmfei&Z* -> V > - -f v -fu*j -)V ( 5.0./ 5 0 
& (*) S?i^n>^t7 >'<-FFU-5 0 £ 7 cmx7 c m x 7 c raCttO 

tbLfc*»*aaiL?i*±jfT»iia. 1 o o°ct 1 2 o^mlt^«*#© 

•^mL?l^±tfTx 134* £ 1 0 0°CT 1 2 0 #&&LT7fcJte*£iI£&Ji5c*fcf£ L 
fco (Sample. 18) 

9 2 KT 

<ao mwftm*®. h*T&m kt 3 8 sr c 0 2 0 2 - 1 r 6 (*- 

^7 cmx 7 cmCD^|$Ct!It)JliL, *> 'J a >tI31i%©7^ 'J ;l/ 
-v >J 3 1 Oii^tftS + i'U^-'C V/D^V-;U (5 0/5 0 

) ft ft JC * 'J •> d * if > ( 3 ;U a - h <») St > f" ^ -> 'J -5r - h 5 1 ) * 7 ? 'J 

ji>- •> y ^ >«)ig(c^LT 2 o SM%M&iis§a l it, mmm 9 

1 4^*tt«»ffilcJ:»)tt#JI*»«S-ti:^ 1 0 0 6 CT2 0#$tmitz o Mz&T 
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oittigiLfco c©ig&£&fflLT. mi: < g Affect: «5±!Sg#/i©SB 
lc3fcte«Ji£&tf U 1 0 0 °CT 2 0 £ft«LT#tt«E:i- KTtti L ti 

o (Sample. 19) 

<#ttiKete©ffHI> Sample. 1 - 1 9 IT, ftftt&Stt 
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i» * cd $5 m 

S i C In, (OH) n 2 R'n3 (0R 2 )n, • • • 5$ ( 1 ) 

to D!*»l~BiD7M;H, R 2 l*> 1 -8©r;i/*;baife L < tt7 

;l/3*->STaifc3nfcft*ttl~8©7**^«**U n, 140*6 2 OB 
»4iL, ni&O f n«ttO*t.3©fi»*aL. n «tt 2 * 6 4 ©Stfe-p*.*) 
^ fro n i + n 2 + n 3 + n < = 4 €r^t* o D T?8 S tlSfb^ttOKHI^KlS.^ 
JS«JT?**#'J ->n*1?->£3~6 0fi«%^WT*«liT*»3, 
^Iiltfty;HL < tt&Ji*IHfc«jy^* 2 5 - 9 5 

2. mmmois u =3 >a?tt*i&a<, 7^ «j ^-->y a >t»flg-e*sai*«iaH« 

3. # 'J v o + -9- **H&TN #'J*>d + *>*^ c,~c 
»©7;l/3*->**jl>tt < (t 1 ift5 •> 'J 3 > 7 Jl/ 3 + •> KOtlDTk^Stt* 

s^ttKin*»ii?«i*&4jfi*ti* b(DT*&z>ctzft'&ttzm*T% 1 eft® 
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^ 1 o nm£iTT*5 c t%¥f'&t-tzm*m i tzmvmmunmfe&o 

6. mmmtf, ^ □ >r •> >j * ^ twt s ■> >j 3 5 : i 

7. TfeMii^^o^^^^^y^^ l < &&m-kmtm¥ ^tu 1 5 oic-ef£& 
'&<D&m&mt< 1 0 0 m 2 / g m±x- & z£ji&<D&mwnt%>)Y )i *> l < a&m 

itt'^As n?5i> n^f^ »©***&Stfft;fc 1 «t> L 
i iltJRS 1 ~ 6 Ol^-f ttfrfce*©fttt*fclI«M»i6f*o 

&tt***t«ttl^#T*»)N 2 0 °CT-©^^^*< 2 0 0 /i S/c m£^-r$H7K 
1 5&H«*Lfctfc© J IS K 5 4 0 0 tcg!5£ $ ftfc*« S r- - rf&iz «k 
Stt#ttj&<»ffij*UK 6 ££l±T<&* C tZW&t til*** 1 ~7 ©l^f ftjiMC 

fe«©ft&&iif#$ji<*o 

9. ftlAttJI*<s jJ^ai^A, -jut tftfA©*** 
<c>iitfft*: lSfc L< li2«£J±©&JR£&*£fr&tt»K 1 5 0°CT'S£*im© 
ikSffii»*< 5 0 m' /g£l±T*3£*Ltt©»fl:«Bfe L < ttTKUffcttO^I/i. 

10. 3fettiSEH*<N •> U 3 >m&ffim&Z> ^it'>v Wt£«j£ 1 0 ~ 5 0 fift% 
. &JS©iHt^4> L < &ikW<t®<D ¥ JlZmBft t LT 1 5-85 fi*^ Rtf 

5 8 
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*< 2 0 0 /iS/c m£*i?-$ffit7k + fc 1 5 »IB!Sj* L fctfc© J I S K 5 4 0 0 I: 

12. tt*JBO*$3&<s_ 0. l"ittni£l±-e*iCi*1**if 1 

13. ftttttJI©JM*<s 0. 1 (im&.±T'&ZZt*ft'&ttZ$l#.T%l~l 
1 4 . £^;i£ftfc&i&/i©&it©&£ 5 5 0 nm©ft©£ft&i§ig$a< 7 0 %£l 



1 5. ftftfai«£ftHft£#*<. l««g3niW/cni ! 'c77 ? * 7 * h©#£ 
zSJg 4 0 "C. *§*fffig 90%©fc£T500 B#IB!J!a8* J I S K 5 4 

0 0 ©»«B7 L -^ttl=J;*#«tt*<»fllijfea6^lJBl±T** Zt*%fW.ttZ> 
»*9 1-14 ©l^-f n^CE«©*«[«aj#«lit(*:o 

1 6. jtett«H£#5*&©raic8M*Kttfc«»*WLs gfiK^il 
Jites 5©^f n^»cE«-f * t>©*«fflt * t©T*« d i*W 
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1 9. 6 1 7EE*©#tt»*llfcLfc#5x*flIV*fcflHil*fc 

2 l. jBtttf. fftfu $ct»U tttttt. 7-f;u^Tifes:ii1lfit5 
2 2 . It^^2 0 * fcti 2 1 tc Eft Oft fell Jft&fift Lfc^v <y ?&B#*'J> 
2 3. I»$9 2 0Jfcli2 1 l=E*©*ttl«*ffl«fLfc^5Xf- y *&B#£'J> 
2 4. »tS2 0*fctt2 1 l=E*0*ttl**fittLfc75Xf- y ?/£ff2ft£'> 
2 5. H$Jg2 0 *fctt 2 1 CE*a)*j!Ji«4i^Lfc^7Xf <y 9f&&#&'}> 



6 0 
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2 7 . It $3 2 0 *fctt 2 1 CK«©#|Jil«*iIfc y * 7 < ;l/AO 

2 8. %mmmt&wto!s&v:m2m&&vt:m&*&L. mmm%.vftmmm 

i~i 3 *fct± 1 5 ©nf n^tciH«g-rs to^ifflts i><DT~&z> c 

3 0. 1*5 2 8 KE«©#tttll*fittLfc*W*<J>tt < t fc-ttJcffl^fc'T > 

X U 7S!S. 

3 1 . flt$£2 8 izim® ft I tzft ft < £ fc-SSicffl^fcR* 

o 

3 3. mmtk, hvtx'&zztzftwitt 



6 1 



1 t 
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3 5 . gt$9 3 2 4 fctt 3 3 lcK«©3fett«E£JI8 Lfc&«*4>fc < £ ^ — SBtc 

3 6 . ft $9 3 2 * fcii 3 3 KHB«03fett»*fi«f Lfc&R*ffll.*fc-* v -> 0 
3 7 . St$$3 2 *fctt3 3 EK«©3tett»*fc#Lfc&JR*ffl^fc:/7-f > K 

o 

* fc©T**Ci*«f*i1-**tti«*fii*LA:*tt*iJ:Cf*Jt*t«o 

3 9 . ©flu tttt. h*t?*5 c tzmwitirzm 

3 8 ice*© Lfc*#*>j: 

4 0 . ft*£3 8 Sfctt 3 9 EK«©3fettl^fift Lfc**ffcJ:tf#K$*fc£4> 
4 1 . ft$£3 8 ttztt 3 9 KE«©#tt«*ffiJSLfc*#:fcJ:tf*Jt4m*4> 

4 2 . §jf3j<^3 8 itzit 3 9 KE«o©ftM&£S&Lfc*#:fcJ:tf*K#*4£ffl 
4 3 . it£€ 3 8*fc«3 9 KK«©#ttB£ffi& L fc**T £ J: tf*!»#*4£E 

6 2 
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4 4. 5"J 3 Wfc£1&* 0. 0 0 1 ~5gfi%s &R©Kfb«Bfc«ktf 
fctt'/A^lMi LT 0. 1-3 OllXtWt* C i^Hiit^jtiii 

4 5. f'ia >{b&#)#> -fiSt ( 2 ) 

S i R 3 n 6 (OR 4 ) «-n 5 • • • 5$ ( 2 ) 
({|L, 5S4>\ R'ttN (7;/'I, mmm=F, h L < -AlTlft 
SftTtilO £*&1~8©7A/*;I,S**U R 4 ttl*** 1 - 8 ©T-fc* 

0. 1, 2. 3 ttfr©»**"To D "e*3n*7;U3*->->5 Vffi*fcti 

**i&©*D*#j»£j0c#!© l «*fctt 2MJK±t*s c £*ft*&>*i*:fcgi 4 

4 6. &JR©lMb«jfc*tf/*fctt*lMbtt©*/;l/a< % 7;l/$-*A % f- 

$ =.*j K s *j ji n .=. A „ itk'^A, 9>$yl»s 
>:fcJ;tfa**S>ft *S¥fr &»tftt;fc&ll©IHb18l*iJ:tf/* fc ti*IHbtt© 
T, 1 5 0 °CT'^^^CDib^®«*< 5 Om'/gfillO'/^^UOTiS 

4 7. ■> 'J 3 Wfc fh7^ h + -> + ->5>s fh7il> + yy7>, ^ 

4 lw£gt©£ft|[£gtttt. 
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4 8. *f&mmt&#t<D®izmmm*ikvtzfttemmw®m&zn&*ztztt> 

S"J = >S*r«2~.6 onm%<Df>) ? #'J ->n*-9->£ 3-6 o 

M%£W-rs$Ji!x * fc W: 3 * 'J #£5-4 0 MHSW* SttJB* 

#?]j£ra#<t L T 1 ~ 5 0S*%&t?SF*fr £>£S£*«£^ ( 2 ) &#J1©± 
K»#*S#ftk«EJi©a#tt£ LT\ J"j3>ft6«l*0. 0 0 1~5li^ 
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